Thymosin alpha 1 suppresses proliferation and induces apoptosis in breast cancer cells through PTEN-mediated inhibition of PI3K/Akt/mTOR signaling pathway.
Thymosin alpha 1 (Tα1), an immunoactive peptide, has been shown to inhibit cell proliferation and induce apoptosis in human leukemia, non-small cell lung cancer, melanoma, and other human cancers. However, the response and molecular mechanism of breast cancer cells exposed to Tα1 remain unclear. PTEN, a tumor suppressor gene, is frequently mutated in a variety of human cancers. In the present study, we aimed to investigate the biological roles of PTEN in the growth inhibition of human breast cancer cells exposed to Tα1. Using wild-type and mutant PTEN-expressing cells, we found a strong correlation between PTEN status and Tα1-mediated growth inhibition of breast cancer cells. The growth inhibition effect was more pronounced in breast cancer cells in which Tα1 enhanced PTEN expression, whereas endogenous PTEN knockdown reversed the growth inhibition effect of Tα1 in breast cancer cells. Further investigation revealed that PTEN up-regulation, which was induced by Tα1, can inhibit the activation of the PI3K/Akt/mTOR signaling pathway, leading to the growth inhibition of breast cancer cells. The addition of the synergy between Tα1 and the inhibition of PI3K/Akt/mTOR activation could strongly block cell viability in PTEN down-regulated breast cancer cells. PTEN-overexpressing cells not only up-regulated Bax and cleaved caspase-3/9 and PARP expression but also down-regulated Bcl-2 compared to the treatment with Tα1 alone. Together these findings suggest that PTEN mediates Tα1-induced apoptosis through the mitochondrial death cascade and inhibition of the PI3K/Akt/mTOR signaling pathway in breast cancer cells.